Abstract. Nowadays, people are in need for continuous learning in order to keep up to date or be upgraded in their job. An infrastructure for lifelong learning requires continuous adaptation to learners needs and must also provide flexible ways for students to use and personalize them. Controlling who can access a document, specifying when a student may be contacted for interactive instant messaging or periodical reminders in order to increase motivation for collaboration are just some examples of typical statements that may be specified by e.g., learners and learning management system administrators. This paper shows how policies can represent a way of expressing these statements and describes the extra benefits of its adoption like flexibility, dynamicity and interoperability.
Introduction
Society and current labor market evolves rapidly. Nowadays, a learner is potentially any person in the world, who wants to keep up to date on any specific topic, be it at work or in any other facet of her life. Therefore, there is a growing need for more flexible and cost-effective solutions for learners allowing them to study at different locations (e.g., at home) and at times that are better arranged with their working hours. In addition, learners do not necessarily work isolated but may collaborate with or contact other persons, like learners or tutors. Systems addressing these requirements must allow users to have a big flexibility in the way they use the system, how they collaborate, how they share their content, etc. Controlling who can access a document, specifying when a student may be contacted for interactive instant messaging or periodical reminders in order to increase motivation for collaboration are just some examples of typical statements that may be specified by e.g., learners and learning management system administrators. Policies represent an appropriate way for expressing this kind of statements because of their flexibility and dynamicity as well as their ease of use (they are typically declarative, that is, users specify "what" to do but not "how" something is to be done, therefore making its use more accessible to e.g., learners). Furthermore, lately there has been extensive research, that provides not only the ability of specifying these statements but also advanced mechanisms for reasoning on, exchanging and exploiting them. This paper focuses on the use of policies, a well-defined declarative and dynamic approach in order to specify and control the behavior of complex and rapidly evolving infrastructures for lifelong learning. First, Section 2 identifies example situations in which the specification of policies would increase the flexibility of the interactions and collaborations as well as enhance the learners experience. These examples show that dynamicity and ease of use, are a crucial requirement, both being two of the main characteristics of policies. The benefits of the integration of policies into learning management systems and personal learner agents in order to support such situations are described in Section 3, as well as the out-of-the-box benefits of their exploitation. In addition, Section 4 analyzes existing policy languages and frameworks in order to present an overview of available solutions to the reader. It provides a comparison of their main features as well as their advantages and disadvantages from the perspective of their integration into lifelong learning infrastructures. Later, Section 5 exemplifies the formalization of policies using a selected policy language and describes some of the added benefits of its use such as negotiations and advanced explanations. Finally, related work is presented in Section 6 and Section 7 concludes the paper.
Motivation Scenario
Alice holds a master degree in computer science and works successfully in a company. Recently, she was assigned the task of managing a new project starting in a couple of months and therefore she would need to learn and refresh her knowledge on project management. Since she has a full time job including many business trips, she uses an on-line learning client that allows her to improve her competences whenever she has some available time. With this learning client she is able to collaborate and to send questions or answers to other learners or tutors, and therefore she is able to chat with other students and even participate in a social network. However, since she uses her chat tool also for her job she restricts her chat facility in a way that during working time only business contacts and other employees of her company can start a conversation therefore allowing other students to contact her only in her leisure time. Of course, students trying to contact her during working time get a brief explanation of why a conversation is not possible at that very moment and which even indicates when Alice can be contacted.
Within the program Alice is following, she accesses different learning activities and objects through her learning client. Some of this material is free of charge but a couple of learning activities she is interested in are offered each one by a different content provider that sells it. Since the material is sold on a good price, she decides to purchase it. Each provider tells Alice that either she has to have an account or she has to provide a credit card for payment of the learning activity. For the first provider she does have an account and provides her username and password. Therefore she retrieves the requested material. However, she does not know the second provider and she must disclose her credit card. Alice protected her credit card in a way that it would only be disclosed to providers she may
